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P
Psoriasis is a T-cell-mediated autoimmune 

skin disease characterized by keratinocyte 
hyperproliferation and abnormal di� erentiation 
mediated by in� ammatory cells such as T helper 
(Th) 17 and Th 1 cells, macrophages, dendritic 
cells, and their cytokines.1,2

Squamous cell carcinoma antigen (SCCA), 
expressed in the granular and prickle cell layers of 
the normal squamous epithelium, is part of the 
serine protease inhibitor family that was � rstly 
identi� ed as a serological marker for squamous 
cell carcinomas. To date, di� erent studies have 
reported the presence of elevated levels of SCCA 
in patients with allergic diseases like asthma and 
atopic dermatitis.3,4 Two isoforms exist, SCCA1 and 
SCCA2, which are nearly homologous at the amino 
acid level but active against di� erent proteases.5

The biological functions of SCCA are diverse, 
including defending against parasitic and bacterial 
proteases, inhibiting cell apoptosis, stimulating 
cell proliferation, and suppressing the immune 
defense against tumors.6

Interleukin (IL)-17 and IL-22 play a crucial 
role in the pathogenesis of psoriasis, with 
both stimulating SCCA2 production, so SCCA 
has been suggested as one of the markers of 
Th17-mediated in� ammation. In addition, 
SCCA plays an important role in suppressing 
keratinocyte apoptosis, leading to the keratinocyte 
hyperproliferation and abnormal di� erentiation 
that manifests in psoriasis.7 Previous studies 
have recorded the presence of elevated levels of 
SCCA2 in the serum and skin lesions of psoriatic 
patients.6,8

METHODS
 This study included 24 patients with psoriasis 

vulgaris and 24 healthy volunteers who were 
recruited from the outpatient clinic of the 
dermatology department of Zagazig University 
Hospital from October 2018 to January 2019. 
Informed consent was collected from every 
participant before starting the study and after 
obtaining approval from the institutional review 
board.

Subjects who presented with allergic diseases 
or other dermatological diseases or had a history 
of squamous cell carcinoma were excluded from 
this study. Participants were required to stop any 
treatment for psoriasis for at least two months 
before the study.

All patients were subjected to full history-
taking, including personal history; family history; 
and present history, including the onset, course, 
duration, and previous treatment of psoriasis. 
In addition, general and full dermatological 
examinations to assess the severity of psoriasis 
using the Psoriasis Area and Severity Index (PASI) 
score were performed.9

One skin biopsy was taken from every 
participant via 5-mm disposable punches under 
complete sterile precautions. Skin biopsies from 
psoriatic patients were collected from lesional 
skin.

Biopsy handling. Each specimen in both 
groups was � xed in formalin and embedded in 
para�  n to form para�  n blocks. Serial sections 
were obtained from each block and stained with 
hematoxylin and eosin (H&E) for histological 
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diagnosis. Stained sections were examined under 
a light microscope. To con� rm the diagnosis of 
psoriasis, the grade of in� ammation and the 
density of dermal in� ammatory in� ltrate were 
classi� ed as follows Grade 0, no in� ltrate; Grade 
1, mild; Grade 2, moderate; or Grade 3, marked 
in� ltrate.10

Immunohistochemical staining. 
We used monoclonal antibodies to SCCA2 
(antibodies to SCCA2 (Asn2~Pro390)-DAKO, 
Rabbit PAb RB-9097-R1 53, Fermont, CA, USA). 
Immunohistochemical staining was performed 
according to the method described by Shi et 
al.11 The pattern of immunostaining for SCCA2 
was evaluated in both the epidermis and dermis 
of psoriatic lesions. The immunohistochemical 
score (IHC) range was as follows: 0: negative 
expression of SCCA2; 1+: weak expression of 
SCCA2; 2+: moderate expression of SCCA2; and 
3+: strong expression of SCCA2.8

Statistical analysis. All data were collected, 
tabulated, and statistically analyzed using the 
Statistical Package for the Social Sciences version 
20.0 for Windows (IBM Corporation, Armonk, NY, 
USA). Quantitative data were expressed as mean 
± standard deviation (minimum–maximum) 
values, while qualitative data were expressed 
as absolute frequency (number) and relative 
frequency (percentage) values. Continuous data 
were checked for normality by using the Shapiro-
Wilk test; the Mann–Whitney U test was used for 
non-normally distributed variables.

The two dependent groups sign test or 
Wilcoxon signed-rank test was used when 
appropriate. Percentages of categorical 
variables were compared using the chi-squared 
test or Fisher's exact test where appropriate. 
Spearman's rank correlation coe�  cient was 
calculated to assess the relationship between 
various study variables, where the (+) sign 
indicated direct correlation and the (−) sign 
indicated an inverse correlation; also, values 
close to 1 indicated a strong correlation and 
those close to 0 indicated a weak correlation. All 
tests were two-sided, and a p-value of less than 
0.05 was considered statistically signi� cant, a 
p-value of less than 0.001 was considered highly 
statistically signi� cant, and a p-value of 0.05 or 
greater was considered statistically insigni� cant. 

 RESULTS
Participants. The patient group included 

24 individuals with psoriasis vulgaris, including 
eight female participants (33.3%) and 16 male 

participants (66.7%), with an age range of 10 
to 73 years (38 ± 20 years). The duration of 
psoriasis in this group ranged from two months 
to 15 years. Eight patients (33.3%) had a positive 
family history, and, according to their PASI 
scores, six patients (25%) had mild psoriasis, 10 
patients (41.7%) had moderate psoriasis, and 
eight patients (33.3%) had severe psoriasis. 
The control group similarly included 24 healthy 
individuals, including 11 female participants 
(46%) and 13 male participants (54%), with 
an age range of 12 to 73 years (39 ± 18 years). 
There was no statistically signi� cant di� erence 
between these groups regarding age or sex. 

Histopathological evaluation. There 
was a high statistically signi� cant di� erence in 
the density of dermal in� ammatory in� ltrates 
in psoriatic patients versus controls per 
hematoxylin and eosin staining (p<0.001). All 
control subjects showed no dermal in� ammatory 
in� ltrates (Grade 0); meanwhile, eight psoriatic 
patients showed mild in� ammatory in� ltrates, 
10 patients showed moderate in� ammatory 
in� ltrates, and six patients showed marked 
in� ammatory in� ltrates. Regarding SCCA2 
expression in the layers of the epidermis (Figure 
1), 10 psoriatic patients (41.7%) had moderate 
IHC scores, with di� use positive SCCA2 staining 
in the granular and spinous layers of epidermis, 
while 14 patients (58.3%) showed strong IHC 
scores with positive SCCA2 staining through 
the whole thickness of epidermis, mainly in the 
spinous and granular layers, with weak staining 
of the basal layer (Figure 2); additionally, SCCA2 
staining was positive in the cytoplasm and 

nuclei of keratinocytes (Figure 3) with presence 
of SCCA2-positive staining in cells of elongated 
rete ridges. The IHC scores of psoriatic patients 
were signi� cantly higher than those of control 
group as all subjects in the control group showed 
weak IHC scores (limited scattered staining in the 
granular layer) (Table 1). There was a signi� cant 
positive correlation between SCCA2 expression 
and the severity of psoriasis as assessed by PASI 
score (Table 2).

Regarding the expression of SCCA2 in the 
dermis, 8.3% of patients showed marked dermal 
SCCA expression, while 58.3% of patients 
showed moderate SCCA expression and 33.3% 
of patient had mild SCCA expression. There was 
a signi� cant positive correlation between SCCA 
expression in the dermis and the density of 
dermal in� ammatory in� ltrates (Table 3).

There was no statistically signi� cant relation 
between SCCA expression in the epidermis 
and its expression in dermal in� ammatory 
in� ltrates in psoriatic patients (p>0.05); also 
no statistically signi� cant relationship between 
SCCA expression in the epidermis and the density 
of dermal in� ltrates was observed (p>0.05). 

DISCUSSION
Psoriasis is a chronic immunologic disease 

that a� ects multiple body systems, of which 
the skin is one, due to the interaction between 
immunoin� ammatory cells, mainly Th1 and 
Th17, and their cytokines with keratinocytes in 
genetically predisposed individuals in response 
to certain environmental triggers.12

The histopathology of psoriasis is 

TABLE 1. Comparison between psoriasis group and control group regarding IHC score

IHC SCORE
STUDIED GROUPS

Χ2 P-VALUEPSORIASIS GROUP (N = 24)
N (%)

CONTROL GROUP (N = 24)
N (%)

Weak 0 (0%) 24 (100%)

48
0.0001

(HS)
Moderate 10 (41.7%) 0 (0%)

Strong 14 (58.3%) 0 (0%)

HS: highly signi� cant; p<0.001; PASI: Psoriasis Area Severity Index; IHC: immunohistochemical

TABLE 2. Relationship between PASI and IHC scores of the psoriasis group

PASI SCORE
IHC SCORE

Χ2 P-VALUESTRONG (N = 14)
N (%)

MODERATE (N = 10)
N (%)

Mild 2 (14.3%) 0 (0%)

8.6 0.013 (S)Moderate 4 (28.6%) 6 (60%)

Severe 8 (57.1%) 4 (40%)

S: signi� cant; p<0.05; PASI: Psoriasis Area Severity Index; IHC: immunohistochemical
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characterized by inordinate hyperproliferation 
and abnormal di� erentiation of keratinocytes. 
The in� ammatory cascade of psoriasis begins 
when certain antigens activate dendritic cells 
and neutrophils in the skin, which release 
cytokines, including tumor necrosis factor alpha, 
IL-23, and IL-12.13

The two homologs of SCCA, SCCA1 and SCCA2, 
are related to the serine proteinase inhibitor 
superfamily; however, they have di� erent 
activities against proteinases. SCCA1 di� ers 
from other serpins due to its ability to inhibit 
the papain-like cysteine proteinases, such as 
the cathepsins K, L, and S; meanwhile, SCCA2, 
like other serpins, has the ability to inhibit 
chymotrypsin-like serine proteinases. Previous 
studies have discussed the involvement of SCCA 
in the pathogenesis of certain immunological 
diseases such as asthma and atopic 
dermatitis.14–16

Th17 and Th22 and their cytokines have active 
roles in the pathogenies and severity of psoriasis 
and have been found to induce the expression 
of SCCA1 and SCCA2. As such, SCCA may be used 
as a marker of the activity of Th17- and Th22-

mediated in� ammatory cascade.6,8,17

The goal of this study was to assess the 
expression of SCCA2 in the skin of patients with 
chronic plaque psoriasis and compare the results 
with expression levels of the same in the skin of 
healthy controls to detect its correlation with the 
clinical severity of psoriasis and with the density 
of in� ammatory in� ltrates in hematoxylin and 
eosin-stained sections of psoriasis lesions.

The present immune-histochemical study 
included 24 patients with chronic plaque 
psoriasis and 24 healthy controls. There was a 
high statistically signi� cant di� erence in SCCA 
expression in the skin of psoriatic patients 
versus in that of controls (p<0.05). We reported 
that SCCA expression in the epidermal layers 
of psoriatic lesions positively correlated with 
psoriasis severity as assessed by the PASI score. 
In moderate cases, there was staining of the 
granular and spinous layers of the epidermis 
(IHC score: 2+), while, in severe cases, there was 
positive SCCA expression throughout the whole 
thickness of epidermis, albeit mainly in the 
spinous and granular layers, with weak staining 
of the basal layer (IHC score: 3+). In controls, 

we reported scattered weak SCCA2 expression in 
the granular layer (IHC score: 1+).These results 
are in agreement with those of Takeda et al,16

Watanabe et al,8 and Izuhara et al,6 who also 
reported elevated levels of SCCA2 in the skin 
of psoriatic patients that correlated positively 
with their serum levels and with the severity of 
psoriasis and re� ected treatment e�  cacy. 

In our study, we assessed the grade of 
in� ammation in psoriasis by counting the 
numbers of in� ammatory cells in hematoxylin 
and eosin-stained sections. The density of 
dermal in� ammatory in� ltrates correlated 
positively with the severity of psoriasis and with 
SCCA dermal expression. Takeda et al16 previously 
reported the presence of SCCA in limited dermal 
cells of psoriatic lesions.

There was a positive expression of SCCA2 in 
the cytoplasm as well as the nuclei of epidermal 
cells of psoriatic lesions, and similar � ndings 
were reported by Watanabe et al8 and Sun et 
al18 Immunohistochemical examinations of skin 
taken from healthy subjects have previously 
revealed the presence of SCCA in the cytoplasm 
of keratinocytes only, with negative staining 
of nuclei. Katagiri et al19 had suggested that, 
after exposure of the skin to certain triggers like 
ultraviolet irradiation, SCCA may travel from the 
cytoplasm to the nucleus. Research also suggests 
the transfer of SCCA to the nucleus occurs after 
its binding to c-Jun NH2-terminal kinase 1 
(JNK1) to protect cells from apoptosis via the 
inhibition of c-Jun NH2-terminal kinase.20,21

Tian et al22 and Izuhara et al6 have suggested 
the increased levels of SSCA in psoriasis to 
be linked to its role in the protection of cells 

TABLE 3. Relationship of SCCA expression in dermal layers and the density of dermal in� ammatory in� ltrates in 
psoriatic patients

DENSITY OF DERMAL 
INFLAMMATORY 

INFILTRATES

SCCA EXPRESSION IN DERMAL INFLAMMATORY INFILTRATES
Χ2 P-VALUEMARKED (N = 2)

N (%)
MODERATE (N = 8)

N (%)
MILD (N = 14)

N (%)
Mild 0 (0%) 0 (0%) 8 (50%)

14.4
0.006

(S)
Moderate 0 (0%) 6 (75%) 4 (37.5%)

 Marked 2 (100%) 2 (25%) 2 (12.5%)

S: signi� cant; p<0.05; SCCA: squamous cell carcinoma antigen

FIGURE 1. A case of psoriasis immunostained for squamous cell carcinoma antigen 
(SCCA)2, which showed moderate staining of the epidermis and mild staining of dermal 
in� ammatory in� ltrates (SCCA2 immunostaining ×200). 

FIGURE 2. A case of psoriasis immunostained for squamous cell carcinoma antigen 
(SCCA)2, which showed marked staining of the whole thickness of the epidermis and 
marked staining of dermal in� ammatory in� ltrates (SCCA2 immunostaining ×200).
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against viral and bacterial proteases and in 
the prevention of keratinocyte apoptosis. In 
addition, it has been found that keratinocytes 
secrete excess levels of IL-6 and IL-1α, leading 
to the stimulation of IL-23–/Th17-mediated 
in� ammation as the key factor in the 
pathogenesis of psoriasis.8,23

CONCLUSION
Based on our � ndings, we conclude that 

SCCA2 could be a useful biomarker of the clinical 
severity of psoriasis and a marker of the grade of 
in� ammation in psoriasis.
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FIGURE 3. A case of psoriasis immunostained for squamous cell carcinoma antigen (SCCA)2, which showed 
immunopositivity in both the cytoplasm and nuclei of keratinocytes of the epidermis (SCCA2 immunostaining ×400)




